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Abstract 




PURPOSE:To reduce a pressure loss in the operating fluid passage of a turbine nozzle. 

CONSTITUTIONS plurality of nozzle blades 19 provided between an inner side wall 1 and an outer side wall 2 are curved so as to 
be projected toward the back surface 3 of a nozzle blade 19 whose ventral surface 4 is provided in vicinity moved and to be 
recessed in relation to the ventral surface 4 of the nozzle blade 1 9 whose back surface 3 is provided in vicinity thereof, viewing in a 
turbine nozzle axial direction. The maximum thickness part 22 in the center part 8b of each nozzle blade 19 is positioned in the 
intermediate part 9b thereof, and the maximum thickness part of the nozzle blade 19 approaches a front rim 9a side gradually from 
the center part 8b toward a base end part 8a and a top end part 8c, and also thicknesses of maximum thickness parts 23, 24 are 
increased as approaching the base end part 8a and the top end part 8c. It is thus possible to maintain the pressure on the back 
surface 3 nearly uniformly so as to reduce any pressure loss in a operating fluid passage 20. 




Data supplied from the esp@cenet database - 12 





file://C:¥Documents%20and%20Settings¥lijllt1fil¥My%20Documents¥espacenet¥... 2003/10/06 



4>- » 



(19) HafflWUFrt- (JP) 02) £t f§| ^ jfr ^ $g (A) (ll)»HFtail^B8#^ 

#$§¥5-26004 

(43)&MB ¥J£5¥(1993) 2 M2B 

(51)Int.Cl. 5 SfcgiJiS^ Jfl*l®S#^ FI &®»7K®m 

F 0 1 D 9/02 1 0 1 9038 -3G 

5/14 9038 -3G 

9/04 9038 — 3 G 



(21)tB8i#^ 


#&¥3-203866 


(71)fcHBiA 


000000099 














(22)ffigiB 


¥j£3¥(1991)7J118B 












(72)5S^# 






























(72)§39i# 






























(74)f$8A 







(54) l&moZffl *-¥>JX)V 



(57) [gift] 

i.o«®3**Bi^-r-s.yx;nii 9©K®4tc^Lrtt 

fc*>WSgAJP£SB#2 2*t(fi(agg9 blcfigf «.<t5 
fcE.-P«t»*«8 b^^SSSS58 a&tf$ySlg&8 c'MSj? 

©i;^ti. y x;i^» i 9 o&xm-z&ftiimm 9 a m k> 

2 3, 2 4©^$*tA#<^-5«fc5lC 
82 OrtlC^tSJE^g&fc^S-B-S. 




1 



—15— 



(2) 

1 

«®3£. fl6flOlt'IHIttlS«OJgiS4^-r-5^ 
©/X;PSl 9*, ISIBl*lfiJ^l©^®i:^fi!lS2 0 

1 9<©WB3<i:K®4tASS^C*fr6l-r-5«t5tC, 
fit^ltiJBilcBE^U Gr/X)mi 9©*«8B8 a£]W 
iEfifflM 1 ©*W13®IC, 5fe«SB8 c £Hf[lH*MH!Jg 

2 ©rtMMicmWtT. W«&l©*1-Jf®, *1-fl!lg2© i0 
rt^ffi. Bgft5/X;Hl 9©«M3R^Kffi4(CJ: 
•31SftOf^»iJg*fiSSS2 0 S-^Lfc^-E >/x;hc 

©iig®4ati2Mrrsyxjusi 9 05#®3ir^UT^a 
ixB.oWffi3^sss-rs/x;wsi 9©sm®4k:#i,t 

ffi£y<k 5 U / X)VM 1 9 ©«iggB 8 a £5feSS8B 

8 c £©w©* ^8 b\z&»z>sx)mm*:mt<&ft 
ma 9 b icfig u / X)vm 1 9 ©s&gfc^-r 

ffifB/XJUgf 3igB8 b^e>gSgg&8 aRtf56J8g&8 c 29 
'v.lSjScofc^tt, SS88K8 a©&:*:J?3g&#2 3Rtf$fe 
S8gg8 c©£*JP3g&#2 4#iri2ffflS&9 b 

9 a^t)»c«r^ifi#^, JL^yX;HS©«*JP;*6S#© 

f"feg&8b^S*«gB8 a&tf$fcSggP8 
< S £ *?fc** < ft <5 «t 5 b & Z, <L £#18 <h 

[f§l?H©»*fflftiSHJ] 
[0 0 0 1] 

%>©T?&-5. 30 
CO 0 0 2] 

[fl£*©&a5] 819*^01 2 ttSesfeOtt^-HXD 
Vt<Oftm& i S^|nj^t)HtJ«i:5lc. SHK©*UB1S 

te®tiafiM«o^M4 s^rrsss©/ xjm 5 

Mia^ffljg 1 o9ymmL9vmm. 2 

sn&swrtfc. p«-r«.yx;PS5o#s3 ti«®4 

®tc, 5fe^g«B8 c*mmt>\~Mm2<DtommzJ8.tt 

WT. fflGAflMK 1 Oft-AB. *H50&2©F*lJ13B. R« 

-r s y xjwg 5 ©it® 3 &rwis®4 t «t ottf£©f£»«£ 
[0 0 0 3] 09#>£01 2\z^-r*-v>yx)izm 

X;P©W^Affi!l^e,^BffiJ^fPloT. f^t!)Sg*7^ 

x-rst, 9Siib#®3 tn®4ic*^syx;^5©*a 

B 3 £flgB4 ©»#©^g£§tt"rjgB4 ©S5**firB 50 



#08^5 -2 6 0 04 

2 

3 «fcD 

[0 0 0 4] *&, f^»^«6K6rt©yX;l/S5©W 

mv a#iat*^syx^S5©^-t>yx;i/g*fRi 
©^s^^ii. aii K^-ran < Pimm i Rtwfli^ 2 
omm-citftmmfr 7 i>mmm 1 stwfliig 2 ©s*#£ 

[0005] z.<Dtctb, ftmwtfrffit&6(»iHmmmm 
w&m&zmwm 2 ^MHia«-e«, f^assfl: 7 ©ssn 
tc^#^*t* Dry xjm 5 ©«® 3 

ifcsfini 0**fg£U f^»dit#: 7 atfPlftiiS#:at& 6 ^ss 
A-r^K»c / X)VM 5 ©lifcg: 9 a tc«3ST-5 £ <h fcJ: D 
*U*^«6^j!B 1 1 Ic^iB-^SKtl 1 O^LTOT 

3 ©rtfitjs 1 mmstxmma. 2 ffi»fc*ir»TM»» 1 2 

[0 0 0 6] jgti, f^KSS^SiEJSert^^AM^e,, 

baki^ xmm-tzvmmfo 7 ©^ibj^»bp 
icjE-tj< tc^n^^(pi©^s^**-rsfc«), mfoji 

tA7>X-r-5<k3«®3©»igk9dja^-rtt, ®12 
iC^-T$0<> rt^l*^^flSS2'N(RloXjSi^CJEE^ 
iS<fc&EE2)#:ft£73:»3. W® 3©«®9 di5^»C*3H 
T«JEE* m \Z J; ^ T^fiJS 2 S, |*3«S 1 fliKlSj 5 86 

nn^tt;, Sffim 3»r<kD«®3©^fi!lg2 3fi» 
\z*$\,*xMffczntz.m&mi 2*<, f^»^«E8S6©tf 

i 4 'x##&*nT&fp»st#:£fl£ u&au ® 
8\zmmx^tm<. ttmffi.#m.f&6<of*iM&i, mi 

M2©jE^T?©JEE*a^*t^<ft:S (fcfcU 081; 

^x^mwiW-m^&<D^mmz^x\±. mmmmi* 
mmtm»vx\,>z>) . 

[0 0 0 7] — ^. ±SELfcii8S : 5'-H>©^fiT© 
-SHtft-&^ttSK#:8glS6rt©Mlgl, ^WS2© 
ifi^{t^W^«S#S©^&«I«WI6ft^-lf>/X^ 
t LT, 01 3SC/01 4\Z7*T£. 1 5l3.m&VTz;X)\> 

Si 5**-rs^— tf>yx;p*i«-5, 

[0 0 0 8] KT> 01 3&tf01 4ICJ:t)»ftL-fcy 

x;psi 5*m-rz>9-\f.>jX)v<r>mfe*ms?z>. 

[0 0 0 9] &43> 0«t>. 09^6.01 2 tWi— <D&n 

&tfvtcmft\tm-®&mt> vx^ z>. 
[ooio] yx)mi mmistcsxfrms tm 

m\Z. -«Hti5ft®«©«®3^ fiSfiJCElftffi 
«©ffiffi 4 S^ffl 8 a #l*j{8Jfi 1 ©^Il;> 

Sfc. ftsggB 8 c mfijs 2 ©ftffl®K;i&tttt e,nr*3 
wiartffljMi©^®, ^fi>iM2©rt^®. Bfgrr 
s/X;vsi 5©^®3Rr/^®4ft«fcD«g:©^Sj^ 

#«SK1 6&^LTV^. 

[ooii] jgt;, &;X)i>ni s&*-\f.>/X)vw 
mjjmz&z>iz, &sx)imi 5©m®4 tmm-r^j 
xjvsi 5©#®3icrsj-3T?^m-r^<t5(cj.t5#yx 
;ni5©«i3 tmm-r % s X)vm 1 5 ©)g® 4 it» 
isxmti&sizm&^itmmztii^x&r). ;x)Wi 



—16— 



3 

5 ©giftSS 8 a 6>$fc«gS 8 c Icfto TMZf. / X)im 

1 5 2r^-e>yxjnft«s*iRi{cmfcfa©/x;i/Si 5 

©»gG£j£»£«*-S*a$li 7#> ^-tf>/X;P©^ 

g*[pjjc3gt;j.^/x;ps i 5 ©assays a tite^gBs 

c t<DF B 1CDtp^gP8 b*a^^-H>/X;PS^rrSjS^ 
tt 1 8 KStbT. WIBrtfiJS 1 RW«1 2 KSStf< S 

[0 0 12] 01 3R£S01 4lZmT?— ¥>/X)l>$: 
ffi7Lfz.Wffi?-¥>-V\t. ft®ffi#m&l 6 letter A« 

rtfijs i sw«i 2 ©j£^&aia l <t 5 t-r 5f^S4«t 
#7©isn«. ^-if>yx;Hft^ipjcj.T. ;X)v 
mi 5i)m®-r2>;xjimi 5conm3izm-jx^m-r 
2>&5\zm&isT^z>fzib\z. ^cx^-rta<f^mm 

[0 0 13] 

[&^#&fcL<J:3<h-r-5gl8] ££3**, 013RC/ 

si 4{c*-r^-e>/x^-c«> t(f3£Ufcin<F , gffl!is 
i. 9imm2<?>fi:miz&vz>mfi-m<DftM\±mM\s&z> 

<otow& i RtwuMM 2 ©is^^aia-rsf^ftiSft: 7 tc 
5cRjDt?*-r$D<, i ? \zm.mfcJifaizt)& 

[0 0 14] £©£#©, ;X)VW1 5©ff®3, k® 
4IC*5tt5Wi&9 a*^«i&9 dS-T?©|SJ©JE:*7#* 
S4^e»ia6C«fcoTS«Sg88 a, fffegB 8 b . 5fc 
SSSB8 c rttCjKiSS Cfc*:U 0 5 t^V^T««^«H 
»tl«UT^5) -e*-rt, «ffi3©4>IW8B9 b, 9 
CCtt, «t>*S58 b*0t>, SJSBB8 aRtf$fciggS8 c 

[0 0 15] HtcyXJPKl 5©WM3©||ftg9 a. * 

wgB9b, 9 c, &m9 dv&mz&nz, / x)vnni* 
Jsfaomtiftm*. 0 7 ic-j&&i®T^-r*D < y xjw 

1 5©gSSg&8 a^sffi;^j£ftg*T?©yx;!^ii5£ 

0. lfti&9a, «fraaS9b, 9c. &jg:9d©g- 

SI5©#JE^jlI«&g«C*^^«®3©»)EE*. #®3© 
ttfi&9 a (C*3^-5APSJ: £*-JE*-efJofc^7cflE* 
£Stfg|fc<h-DT<£.£,h, *KgB9b, 9cflt /X^ 

mi 5©«ffi3©«f^ag8 b (ti^TcSiso. 5 am 
ORyfftwsc m^Tummi. o> icifi#<s<i: 
[0016] iot, yx;pxi 5©w®3©*r^gC9 

b . 9 c ttigT tt. gfiggB 8 a fiJR^JfefflSS 8 c flUtf* S 



(3) #BH¥5-2 6 0 0 4 

*ffeg&8 b<sfT5ttn#t±g. ®!S«ai2 (@9M) 
38»fP»«MWIt» 1 6 ©«p ^gS^W^AffiU^ BAK 

isj^T^a^-^fpii^^i 4^##2 s *nx^i6 
m<*3iffi 1 4 £&u a 8 \z~M.mmxm-rm< , fp» 

ffi^SfEKl 6©/X;i^i@S£f»fegB8 b#ifi-e©£E*« 

[0 0 17] #^tt±x&LfcffiSj££S?ft-r*fc© 
^-t>/X;i/©f^«iSi!#:S5Krt(w^ltSJI*«* 

JO [0 0 18] 

l *^iRi(c5iDfflty<fc3{c. ^©^flaS2 ^l^lfttc 
se^u -fi3tiattffi«©^®3&, teWfciatt 
ittois 4 stt sag© j X)i>m 1 9 mw.ftm 

S 1 ©^ffit^«IS2 ©ft^ffii:©WI^|E£$n-5^ 
fflteiz. R8t5 / Xil/S 1 9 OtI 3 til 4 t*ts 

wzttfo-rz&viz. mufoizmmmizmmv. #yx 

;VS1 9©SSSe5 8 a&S&!2rtfi!iai©^ffllC, * 

fc, c^mm9\-mm2<Dffqmm\ziSLmirT. 
20 «si©^h, ^fijs2©w«ffi, mm-rzsxjim 

1 9©WS3Rtffl§M4{;:±i3«&©f^S#ggj&2 0 
*^Ufc5'-tf>/X;HC*^T. *-¥>SX)lMl 
^(SJJCMT, 9©M®4*tRS-r-5/X;V 
Ml 9©WS3tC«bT^WLJ.t5W®3^|§5«-r-5y 
X;wai 9©KM4(c?tL.TStrJ:'5lc?|ftU /Xjp 
119 ©S^SC 8 a tSfeSggB 8 c t ©W©tp ^26 8 b tt 

y X;PS«^jfts«8^ 2 2 *^ / X;m l 9 ©m 

Jg9 at^9dt©K©tfKgK9b»cfiBL. JX)V 

m i 9 ©sse&^-rtc, taie/x;ps+*«S8 b^ 

50 £»SSgB 8 a RtfftiggB 8 c ©C^n, SS§gB 8 
a ©«AJP5 S5» 2 3 8 c ©^JP^SS^ 2 

4*tf,|5^re8i5 9b*^Kr®t9aSFr3(C*^jfi##, J. 
t?yx;pa©«^:JS3e6^©^:€r3*^ **658b*^ 
SiSgP 8 a REXftJggB 8 c ^Mtf < \Z Hm#.±2 <tS.Z> 

[0 0 19] 

[^] ftmmm*<feWim#-m , &2 o^ssAUfct# 
©yx;mi 9©«M3©ifBag59 b»c*tt*yx;H8 

#5^^r[Rl©JE*^dt, yXJVMl 9©Jg«lC«fcoT»S 
40 fPftffi^8S2 0©*&gB8b#3fi-T?©EE 

[0 0 2 0] 

[0 0 2 1] 01*^03ti*^©^-tf>/X^© 
-*SSWT?*D, 0*. @9*^il 4 tH-©^Sr 

[0 0 2 2] /X;H1 9B— «KflttfflttCDlHf3 
*fcffifflilcBDftffi«©BIM4&^b, MUtl&ft 

50 «2 t©fflfcjgjEK$n2.srawtc. istsyxjm 



—17— 



(4) 

5 

Vm 8 a jPIMBAfflB 1 WmWiZ. *fcv 5fe«gfig 8 c 

iionMB. 2 ©i*^®. mm-rzsxjmi 

9 ©11® 3 JH® 4 K«t 0 . «a<CfP»i«!^?S 2 0 
[0 0 2 3] 9<£3'-lf>/X;Htt 

**itifcs*i, #yx;vgi 9®iK®4^pg5-r-5y 
X)mi 9»w®3tci6]tjT^w-r^j;5Jca-p#/x io 

ot*d, 9©(taB*j£8&-5a*.a^i 7 

at. ^-t>yx;pg^ioiSip«ei 8tc»LT. Pimm. 
iRzmwm2\zmtt<ma, mm?z>yx)mi so 
nm 3 w\z&m-rz pmmzmi&-2 tvr^s. 

[0 0 2 4] JX)1&1 9 ©«*®taig[ 1 7©, ftfflJS 

iR(y:^ffljS2ia^{c*5^s««a2 1^ *-t>yx 
jvmjjfommm i8i:^tio~3 om.mma>m®& 
m.e*mirz>&5\zi3.~ix^z>. 
[0025] sic. &;X)vni w 1 ?$MQh\z&vy 20 

SHiS3tf*g|5^J93eB»2 2tfiJXfrWMmifa*? 
MSB 9 b C&tt U 7 X)Vm 1 9 OSK^*^A-f fc , 
WmsXWmftBM* b 8 a2fctf5fcSS888 c 

^[^©KonSSgBBS a0^^gP5J-2 3Rtf$fcSg 
«?8c ©§*JP3gB# 2 4 ^Wia^M^ 9 b fl» 6 KTft 9 
a3FDfcili#;i6tt^, iL:3y X;i/g ©&*»;* 2 
2, 2 3, 2 4 ©*#£**. tf*«8 b^e,S*g«8 a 

[0 0 2 6] ma>e,03t^-r*-tf>/x^£fi&*. 50 

/tttS5^-tT>T?tt. f^i&SI«:dKgS2 OK, *-lf>y 
XfrVtftJS A» S fll'slSj o TfPS)SE# 7 j&tjSA 
•T £ t . f^S&SSE#:Sg8S 2 0 ©Mffi 4^FD £S&a-T £f£S& 
S£#7©?-&> AIRKl&ttft«M2 0iBft&Bill'J: 
5 £-r5fM&SI£#7 ©SSnte. 013 Rtf0 1 4 fc^f 

* - 1* > y X)V <t mm k * - h > y x;npfc5> ft tcnx y 
X)vm \ <dim&*z>;X)vni w&mzizfa-^xm 
mvT\,*ztctb\z. &mc-c7jk-rm<f*immiR.zmm 
s2^oTi¥wt&n> p'gMs i , fmst 2 <ommz 
&vz>mftiac>mMww>M2n. mt&mi2 <09# 40 

fig) ©§fc£g#4>ft<te-5. 

[0027] *^jswo/x;i/Si 9«, m±m 

£gB#2 2, 2 3, 2 4#. «P*SS8 b^£Sig888 a 
Rtf&^&8 cfCifi#<e&Wigk9 a^FOJCtfcBT-SJ; 
■5CftoTV>T, $£1^2^2 2, 2 3, 2 4© 

yx;m*;*ifiB8 b^e*««B8 aRt;« 

sot. yx;psi 9*tj«tt-r-5c:t{r«tD^i!iisiEft7 
lc«t*-S*a^l 7»cMiE^|n) (*f=PD;£ft) ojj&ftm 

r z&wtim i 3 Rum 1 4 t^-r y xjvm 1 5 50 



#BB¥5 -2 6 0 0 4 

[0 0 2 8] ^©tfO/X;Hl90fB3, ffi®4 
(C*3^Sffili&9 ad^«i&9 dST©W©,E*^&. 
@4A^@6 IC<fc^T*aSffl58 a, f*ffl58b. ftSSSB 
8 c d*ttC^T^-Ti. W®3©S®SB8 aRCXS&Sg 

§5 8 c ]E*^/jN^*t|g 1 3 mm 1 4 ic^-r y x 

1 5 l£ Jt^TlUMi 9 a^FO 'v&Srf -5. 

[0029] zwrmt). yx)imi 9onm3<D;X)v 

g*|fflgB9 b, 9 c K*»?«yX/l'A32Fffl0fiE:*)£tfif 
tt, SSgg&8 a&tX5fe«868 c©BE*g/jN^*tft3ig:9 a 

^D^ij-rs^tiCctD. 0 7tc*igTOS-r*n<. bs 
[0030] «t^-c. *nmme>?-v>sx)v-c\*. 

/XJVMl 9©H®3©fWgB9b, 9 c (C^wr, g 
««B 8 a Rtf 5fcSg8B 8cj)^/ X;kSilS3 8 b ^ 

SSgS 2 0 8 b tti£T©JE*S < ^:S. 

[0 0 3 1] 

^Ttt, ft®m#m.&2 0f*i©f*3ffl!lSl RWfillS 2 j5 

«Firfe^s«f#s©%±sai«bTaK^i 2©^^a 

Si 9©»H3©yX;i/SHa^rlR]+Ka69 b, 9 c \Z 

-5 y X;wssi53^i6i©ffi^*&ie^-»c-r-5 r t 
*t-c€?s©t?. ^ism^sfsifi2 o^&ffiia-rsf^si^ 

7©BE*«^t/h$<ft»3, .J;^X$ft^-H>0^ 
[Hffi©t8¥«:ieW] 

[iai] *5SBj©^-vf>yx;p-©-*Js^*^-r^« 

[0 2] 3t:^©^-t?>yX;P©-HJS*t|*^-r»rM 

[0 3] *&w<D?—}f>/X)UD—mmm\zm^z>s 
X;m©Bf®0ra&s. 

[04] *5s?g©^— tf>yxji/©— sisswcfl^fcy 
x;vsi ©sasss ic ^ # s saiit^ s ^i&© m om^Kis 
t, ftXnm&Ltc; X)vm<D&ffimz&ttz>mmfr*> 

[0 5] *mw<D?-v>/X)i><D-mi&mizm^tzs 
xjvm © f &m\z * it s gtr s «:»© ra©ff 
^©^ftLfcyxjpswsju^^iRj^^gs^feft 

•5. 

[0 6] *^©^-tf>yx;u©— i^JB^icffl^fcy 
x;^©5t«8P»c*^sirii^s^ig©ffi©ji^^ 

«E5)5©«ftbfcyX^S©^«^^^ft5taa^e» 

[0 7] *^w©^-tf>yx;i-©— sgjs^icfflv^fcy 
X;ns©^ffi<t, «E3fe©^6ib^yX;us©«®^*it 



—18— 



(5) 



#B§¥5-2 6 0 04 



.5 j xjmmzjjmnmjjftiti&tterrz y-e& 



5 

[flF^rog&lH] 

1 WWS 

2 *MWg 

3 » 0 

4 KM 

8 a SigfiB 
8 b fffeSB 
8 c %MHB 



[SI 2] ^O^-tf^y^KD/X^SWffiJcfctt 

[014] ft*nm$iLfryX)W&m-r2>i?-v>; 



9 b «t>ra« 

9 d 

1 9 /x/i-g 
2 o vmmwm^ 

22, 2 3, 2 4 m*m218& 



[01] 




9d 8a 23 20 4 9d 



B 



[08] 



n 





t 



EE 



[05] 



8a 



8b 8c 




t T 

9a 9b 9c 9d 



—19— 



(6) 



1»B¥5 - 2 6 0 0 4 



[M3] [04] 




(7) W5 -26 0 04 

[07] [012] 



7L 

m 




[010] [013] 




[014] 



2 18 



